



Oxidative Stress and Periodontitis
Naofumi TAMAKI, Hiro-O ITO
Abstract：Periodontitis is a term used to describe a chronic inflammatory disease, caused by 
subgingival plaque biofilm, that leads to the loss of tissues supporting the root surfaces and adjacent 
alveolar bone, which ultimately results in tooth loss. It is believed that while the primary etiological 
agent is specific, a majority of periodontal tissue destruction is caused by an inappropriate host 
response to those microorganisms and their products. More specifically, a loss of homeostatic balance 
between reactive oxygen species (ROS) and antioxidant defense systems, which protect and repair 
vial tissues, cells, and molecular components, are believed to be responsible. A paradigm shift in 
our understanding of the importance of ROS and antioxidant power to human biology over the last 
decade came from the realization of vial and ubiquitous transcription factors. ROS are products of 
normal cellular metabolism; however, excessive products of ROS oxidize proteins, lipids, and DNA, 
resulting in tissue damage. Studies have shown that systemic increases in ROS are involved in the 
pathogenesis of periodontitis. When periodontitis develop, ROS produced in the periodontal lesion 
diffuse into the blood stream, resulting in the oxidation of circulating oxidative stress. For instance, 
previous animal studies in a rat periodontal model suggested that experimental periodontitis induced 
oxidative damage by increasing circulating oxidative stress. In addition, a positive association has 
been shown to exist between oxidative status and clinical attachment level in the maintenance phase 
of chronic periodontitis patients. These results suggest that high oxidative status in plasma could 
have affected the rate of progression of periodontal disease in the past. Furthermore, patients with 
chronic periodontitis showed higher levels of circulating oxidized low-density lipoproteins, C-reactive 
proteins, and oxidative stress than healthy subjects. Non-surgical periodontal treatment was effective 
in improving periodontal health and decreasing oxidized low-density lipoprotein and C-reactive 
protein, which were positively associated with a reduction in circulating oxidative stress. In patients 
with chronic periodontitis, a reduction in periodontal inflammation by non-surgical periodontal 
treatment might be beneficial in preventing systemic disease by decreasing circulating oxidative 
stress. Furthermore, increased serum levels of ROS following periodontitis may influence the rate of 
progression of systemic diseases. Hepatocellular carcinoma patients with chronic periodontitis had a 
higher circulating ROS level and progression of cancer than patients without periodontitis. Therefore, 
increased ROS levels following periodontitis may be detrimental to hepatic health.
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の interleukin-1βや tumor necrosis factor-αなどの炎症性
サイトカインが上昇するとともに，DNA酸化の指標で













































































度（reactive oxygen metabolites; ROM）と抗酸化力（biological 
antioxidant potential; BAP）を Diacon International社の free 



















R-OOH + Fe2+ → R-O・ + Fe3+ + OH-
R-O・ + A-NH2 → R-O- + ［A-NH2・］+
R-OOH + Fe3+ → R-OO・ + Fe2+ + H+
R-OO・ + A-NH2 → R-OO- +［A-NH2・］+
300 U.CARR以下を正常とみなし，301～ 320 U.CARR
をボーダーライン，321～ 340 U.CARRが軽度，341～
400 U.CARRが中等度，400～500 U.CARRが強度で501 
U.CARR以上の場合はかなり強度な酸化ストレス度と判












FeCl3 + AT → FeCl3-AT（着色した化合物）








































とおり測定し 27），高感度 CRP及び oxLDLは，Enzyme-
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